Total lung capacity and its subdivisions, maximal breathing capacity and forced expiratory volume in one second expressed as a percentage of the forced vital capacity, were measured in 130 male and 130 female normal Turkish subjects 8 to 20 years old to establish normal values. The subjects were from different socio-economic communities. Statistical analysis was performed to determine the relationship of the measurements to age and the physical characteristics of the body, and the best regression equations were found for predicting lung volumes and maximal breathing capacity. It was found that all physical characteristics were highly correlated with spirometric measurements. Best prediction formulae were found to be based on body surface area and height. All volumes and maximal breathing capacity were found, in general, to be higher in males. This sex difference in measurements became significant after 16-17 years of age. The difference in height between the two sexes also became significant after 16 years of age. In the same age group and in both sexes, taller subjects had higher lung volumes and maximal breathing capacity. These findings suggest that height and respiratory muscle power are the main factors of sex difference in the measurements. Vital capacity and maximal breathing capacity related to age in both sexes were compared with those of some previous studies and it was found that all data, except a few, fell within the 95% confidence limits of the present study. Similar observations were, in general, made when height was taken into consideration for comparison. The value of FEV1/FVC% was altered little for the age group studied and its mean value was about 8666+ 42% for males and 87+42% for females. There was no significant relationship between age or sex and RV/TLC% and the mean value of this parameter was 236 + 19 for males and 25 5 + 1-6 for females. There was a slight but clinically unimportant difference between the values of these two measurements and the value from the literature.
The subjects were from different socio-economic communities. Statistical analysis was performed to determine the relationship of the measurements to age and the physical characteristics of the body, and the best regression equations were found for predicting lung volumes and maximal breathing capacity. It was found that all physical characteristics were highly correlated with spirometric measurements. Best prediction formulae were found to be based on body surface area and height. All volumes and maximal breathing capacity were found, in general, to be higher in males. This sex difference in measurements became significant after 16-17 years of age. The difference in height between the two sexes also became significant after 16 years of age. In the same age group and in both sexes, taller subjects had higher lung volumes and maximal breathing capacity. These findings suggest that height and respiratory muscle power are the main factors of sex difference in the measurements. Vital capacity and maximal breathing capacity related to age in both sexes were compared with those of some previous studies and it was found that all data, except a few, fell within the 95% confidence limits of the present study. Similar observations were, in general, made when height was taken into consideration for comparison. The value of FEV1/FVC% was altered little for the age group studied and its mean value was about 8666+ 42% for males and 87+42% for females. There was no significant relationship between age or sex and RV/TLC% and the mean value of this parameter was 236 + 19 for males and 25 5 + 1-6 for females. There was a slight but clinically unimportant difference between the values of these two measurements and the value from the literature. 
MATERIALS AND METHODS
Lung Lunction measurements were done on 130 male and 130 female subjects ranging in age from 8 to 20 years and taken from different economic and social communities, so that we felt that the whole population was represented. All were healthy and had no history of chronic respiratory or cardiac disease. The physical characteristics of the subjects are listed in Table I . Total lung capacity, inspiratory capacity, expiratory reserve volume, vital capacity, maximal breathing capacity, and forced expiratory volume in one second were measured with a 9-litre spirometer.1 The CO2 absorbing canister was not removed during any of the tests. Functional residual capacity was measured by a closed-circuit helium dilution technique (Comroe, Forster, DuBois, Briscoe, and Carlsen, 1962) , and residual volume was calculated by subtracting the expiratory reserve volume from the functional residual capacity. Forced expiratory volume in one second was expressed as a percentage of the forced vital capacity (FEV1/FVC%). All volumes were corrected to BTPS.
The measurements were performed with the subjects in the sitting position. Before the measurements were taken, each subject was given information about the The constants of the regression equations are based upon the following units of measurements: the lung volumes =ml., maximal breathing capacity =./min., BSA =m.2, height =cm., age =years.
was the best standard of reference for all lung volumes and maximal breathing capacity, except that height was best in females for maximal breathing capacity. These findings were, in general, in good agreement with those of Emerson and Green (1921), Needham, Rogan, and McDonald (1954) , West (1920), and Dreyer (1919) . Analysis of covariance showed that there was a significant difference between the regression lines of the sexes. In males, there was no significant increase in the accuracy of prediction by using a multiple regression equation including age or height or both as standards of reference in addition to body surface area. In females, slightly more accuracy was gained by using a multiple regression equation with body surface area and age for residual volume and height and age for maximal breathing capacity. Therefore their regression equations based on these standards are also given in Table' VII. Since height is less frequently below normal in several pathological conditions, it is now more commonly preferred to the complicated measurement of body surface area, and there was no significant difference between the results when body surface area or height was used alone as a basis of prediction; the regression equations based on height are also given in Table  VII for all lung volumes and maximal breathing capacity.
DISCUSSION
The present study showed that all physical characteristics are highly correlated with spirometric measurements, probably because in a group of normal growing subjects height, weight, and body surface area are all highly correlated with each other. These findings are in close agreement with other data (Needham et al., 1954; Emerson and Green, 1921; Baldwin, 1928; Kennedy, ThursbyPelham, and Oldham, 1957; Lyons, Tanner, and Picco, 1960; Morse, Schlutz, and Cassels, 1952; Bjure, 1963; Strang, 1959; Jones, 1955; Tatai, 1955) and were expected. Vital capacity, total lung capacity, and maximal breathing capacity, in general, were significantly higher in males after 16 years of age. This difference can be explained by the height factor, because the height difference also became significant after 16. In the same age group and in both sexes, taller subjects had higher lung volumes and maximal breathing capacity. The height factor in lung function measurements is well known and has already been noted by many investigators (Bhattacharya and Banerjee, 1966; Bjure, 1963; Engstr6m et al., 1956; Engstrom, Karlberg, Kraepelien, and Wengler, 1958; Emerson and Green, 1921; Baldwin, 1928; Kennedy et at., 1957; Turner and McLean, 1951; Ferris and Smith, 1953; Lyons et al., 1960; Morse et al., 1952; Strang, 1959; Tatai, 1955) . When height was taken into account there was a good agreement between the present values and the values obtained from comparable groups by others (Ferris and Smith, 1953; Ferris, Whittenberger, and Gallagher, 1952; Stewart, 1922; Strang, 1959) . However, the findings of Bhattacharya et al. were markedly below the present values for corresponding age and height groups in both sexes. As they mentioned, these low values can be explained by the lack of physical activity of their subjects. Jones (1955) and Engstrom et al. (1956) measured the vital capacity of children between 6 and 14 years of age and did not find a significant difference between the sexes in this age group; their results can be explained by the similar height and muscular development in males and females at this particular age period. Ferris and Smith (1953) and Ferris et al. (1952) Ferris and Smith (1953); 3, Lyons et al. (1960) ; 4, Stewart (1922); 5, Strang (1959); 6, Jones (1955); 7, Tatai (1955) ; 8, Kennedy et al. (1957) ; 9, Needham '-t al. (1954) ; and 10, Emerson and Green (1921) . 720~~~~~Necati Akguin and Hamit 6zgniinl the values markedly higher in males than in females for taller subjects. Stewart (1922) also studied a large number of subjects from 4 to 19 years of age and found that vital capacity was greater for the males than for females of corresponding height and that this difference became more m-arked for taller subjects. The observations of Bjure (1963) , Tatai (1955) , and Bhattacharya and Banerjee (1966) Figure 4 . 1, Present study; 2, Ferris and Smith (1953) ; 3, Lyons et al. (1960) ; 4, Stewart (1922); 5, Strang (1959); 6, Jones (1955); and, 7, Tatai (1955 Figure 4 . 1, Present study; 2, Ferris and Smith (1953); 3, Tatai (1955); and 4, Needham et al. (1954) . between them. Almost all curves were within the 95 % confidence limits of the present study. Again, the values of Ferris and Smith (1953) and Ferris et al. (1952) were higher than others for both sexes and the lowest values were obtained by Tatai (1955) . These relatively higher and lower values may be explained by the same reasons that were mentioned for vital capacity. 
